Expression and processing of cyanobacterial Mn-stabilizing protein in Escherichia coli.
The woxA gene of cyanobacterium Anacystis nidulans R2, which encodes the precursor of the Mn-stabilizing protein involved in photosynthetic water oxidation, was found to be expressed in Escherichia coli. The 30-kDa expression product was indistinguishable from the authentic mature protein on SDS/PAGE. Upon fractionation of E. coli cells, the expression product was co-precipitated with the membrane fraction, which is consistent with the water-insoluble nature of the authentic mature protein. Analysis of the amino-terminal amino acid sequence of the product revealed that it is identical to the sequence from the 28th residue of the precursor, indicating that the precursor is processed in E. coli. The expression product was digested by trypsinization of E. coli spheroplasts, but not by that of intact cells. This observation suggests that the product is secreted from the cytoplasmic membrane, but not from the outer membrane. The occurrence of both processing and secretion suggests that a signal peptidase of E. coli can recognize the structure for translocation across the thylakoid membrane. Comparison of the signal sequence and the presequence of sweet potato sporamin A suggests that the processing enzymes of the thylakoid membrane and endoplasmic reticulum possess a common substrate specificity.